The optical three-dimensional (3D) lithography of free-standing MEMS/NEMS and photonic structures requires a reproducible 3D patterning of resists at the feature size of 100 nm and below. Achievement of this goal heavily depends on the post-exposure procedures. Namely, the development is a critical step where capillary forces exerted during development and rinse can easily deform and even disintegrate the recorded pattern, especially, when feature sizes are reduced [i] . For example, the capillary pressure of drainage between two planes separated by distance l x generates force [ii] :
which pull the planes towards each other. Here, γ is the surface tension, θ is the contact angle, l y,z are the length and height of the planes, respectively. The capillary force determines the minimal spacing of the pattern as function of the aspect ratio by d x ∝ γ f ar 2 [iii] , where the aspect ratio is given by f ar =l z /t with t being the wall thickness or rod diameter depending on the pattern. Consequently, it is difficult to decrease spacing of the high-aspect ratio structures.
Distortions of patterns due to drainage forces can be avoided all together by applying a super-critical drying (SCD) in wet processing [ iv ] . In a super-critical liquid, the surface tension becomes negligible (γ=0) and the capillary force is non existent. However, the high pressure (1-10 MPa) and elevated temperatures (40 -400 o C), dependent on solvent, are required in SCD. It renders this method not being universally applicable for wet processing. For example, if SCD to be used for iso-propanol removal in the process of SU8 development, the temperature over 235.2 o C and pressure over 4.8 MPa should be employed.
Here, we propose a simple method to reduce the capillary force by a proper choice of solvent which provides a required (larger) contact angle, θ. Water on a hydrophobic surface has proved to be a right choice and it is compatible with the most of wet processing routes in the optical 3D lithography by direct laser writing of MEMS/NEMS and photonic structures.
Holographic recording was made by focusing 800 nm wavelength fs-pulses with a high numerical objective lens NA = 0.75 onto a spin-coated 2.5-µm-thick film of SU8. Two beamlets for recording of a 1D grating of vertical planes were generated by diffractive optical element. Details of setup can be found elsewhere [v] . Pulse duration was tuned to 150 fs (close to a spectral bandwidth limited value) at the irradiation spot using chirp pre-compensation by pulse compressor in a fs-regenerative amplifier. Hence, the highest possible intensity was reached at the minimal pulse energy and facilitated two-photon absorption. Inspection of recorded patterns was carried out by scanning electron microscopy (SEM) and optical spectroscopy for determination of the pattern's height.
A high-aspect-ratio free-standing 1D pattern of vertical planes was recorded and developed in SU8 using this modified development procedure, which reduced capillary force of drainage. The patterns had a good morphology over the entire area. When standard development in iso-propanol was applied to the exposed resist, the structures with aspect ratio higher than 4 were never obtained without distortion or collapse of planes despite a low surface tension γ = 21.8 mJ/cm 2 of iso-propanol. The reason of that is a strong wetting (θ = 20 deg) of SU8 by iso-propanol. Since iso-propanol is soluble in water, we added a final step of rinse in water to the standard development procedure. As a result, a high-aspect ratio f ar = 18 structures were developed without distortions over the entire exposed region of 600 µm in diameter and entire thickness of resist film. Moreover, the thickness of the free-standing planes was approximately 110 nm at a 0.7 µm period. This improvement in resolution was achieved due to the hydrophobicity of SU8 surface (θ = 81 deg). Hence, even at a considerably high surface tension of water, γ = 72 mJ/cm 2 , the capillary force (eqn. 1) was approximately half of that in iso-propanol. Since water is an environmentfriendly solvent compatible with the most of wet processing methods, the proposed technique of capillary force reduction should find wider appeal in wet processing of resists aiming at high aspect CFE4-4 ratio and high resolution. The actual height of planes was calculated from SEM images of tilted structures as well as from the interference fringes of the reflection spectrum. The aspect ratio of 18 was confirmed for the 1D grating pattern by both techniques.
A periodic pattern of apparent bending at the very tips' of vertical planes (Fig. 1 ) was caused by a Moiré pattern: superposition of two rotated interference fields. The observed period of p m = 4.3 µm corresponded to superposition of two grating-like patterns rotated by α = λ/(2p m ) = 5.3 deg. The bending was resulting not from the under-exposure and insufficient cross-linking of polymer but rather was caused by the corresponding spatial distribution of light intensity at the focus. It was confirmed by direct imaging (inset in Fig.  1(a) ) and interferometry that the recorded Moiré pattern originated from the diffraction beam splitter. The apparent imperfections in a recorded pattern were, in fact, caused by a high-fidelity transfer of the light intensity profile into the SU8 resit.
Further reduction of the stop-band wavelength of photonic crystal structures recorded in SU8 can be only achieved by scaling down the lattice parameters. So far, the 1.5 µm wavelength of stop-band has been demonstrated [i] , however, the log-pile structure was not self-supporting and needed an embankment to enhance the structural strength. Also, a significant strain was present in the structure making such photonic crystals impractical. Here, we demonstrate a high-aspect ratio fabrication with plane thickness smaller than the cross-section of the logs reported in ref. [i] . Hence, a photonic structures could be recorded at telecommunication wavelengths and be self-supportive. In fact, a log-pile structure can be, also, recorded by holographic exposure using combination of beamlets in our current setup. These high-aspect ratio self-supporting structures can be used as templates for the infiltration by other materials that have higher refractive index or are optically active.
In conclusion, a 3D holographic pattern of high-aspect ratio was recorded and developed in SU8 resist. Thickness of free-stranding planes of 110 nm was achieved at 0.7 µm spacing and was 2.1 µm tall. This was possible due to the modified SU8 development procedure with the added rinse in water after the development in iso-propanol. The large contact angle of water on SU8 (a hydrophobic surface) facilitated reduction of capillary force of drainage. This methodology is expected to be fruitful for different wet processing applications aiming at nanofabrication. In the field of direct laser writing and holographic recording the proposed reduction of capillary force should pave the way towards SU8 templating for the photonic crystals operational in a visible spectral region. 
